Objective-To determine the circadian and seasonal variations in the incidence of acute myocardial infarction and the influence of environmental temperature. Patients-633 consecutive patients with acute myocardial infarction admitted to a coronary care unit over four years. Setting--Coronary care unit in a district general hospital. Design-An observational study. Results-The onset of acute myocardial infarction had a circadian rhythm with a peak in the second quarter of the day. A seasonal variation was also found with a significant winter peak. There was, however, an excess of infarctions on colder days in both winter and summer indicating that the effect of environmental temperature on the onset of acute myocardial infarction is independent of the time of year. Conclusion-Acute myocardial infarction is more common in winter and more common on colder days, independent of season. Environmental temperature may play an important part in the pathogenesis of acute myocardial infarction. (Br Heart J 1993;69:385- In our study, therefore, we have analysed the seasonal variation of acute myocardial infarction in a London borough, with particular reference to the influence of environmental temperature.
Circadian and seasonal rhythms are recognised in many physiological systems. Catecholamines, for example, have a circadian rhythm with a morning peak and nocturnal trough, whereas mood is known to vary with the seasons.
Over recent years, similar patterns have been sought and established in ischaemic heart disease. Several studies have shown that a circadian rhythm occurs in myocardial infarction' as well as in myocardial ischaemia2 and sudden cardiac death,' although the mechanisms are unclear. Seasonal rhythms in ischaemic heart disease, however, have been more difficult to establish. Thus a winter peak in mortality has been reported in both the United Kingdom and in Canada,4 but this was based on analysis of death registration data, which are notoriously inaccurate. 5 There is little information on seasonal variation in the incidence of acute myocardial infarction67 and data on the role of environmental temperature are conflicting. More infarcts occurred on colder days in the subarctic climate of northern Finland,8 but temperature did not seem to influence the onset of acute myocardial infarction in the temperate climate of Tasmania.9
In our study, therefore, we have analysed the seasonal variation of acute myocardial infarction in a London borough, with particular reference to the influence of environmental temperature.
Patients and methods
PATIENTS
The study group comprised 633 consecutive patients with acute myocardial infarction admitted to the coronary care unit of Newham General Hospital over a four year period from 1 January 1988 to 31 December 1991. The mean age of patients was 62 years (range: 26 to 94) and 462 were male. The diagnosis of acute myocardial infarction was based on any two of the following three criteria: (a) cardiac chest pain lasting at least 30 minutes; (b) electrocardiographic changes of myocardial infarction with ) 1 mm ST elevation in two or more contiguous limb leads or > 2 mm ST elevation in two or more contiguous chest leads; (c) a diagnostic rise in creatine kinase ( > 400 IU/l).
The date and time of onset of chest pain were documented at the time of admission. Weather conditions for each day over the four year study period were obtained from the London Weather Centre. To find the influence of environmental temperature, the minimum temperature on the day of infarction for each of the 633 patients was noted as well as the minimum temperature on each day during the four year study period. The minimum temperature for each day was defined as the minimum temperature during the 12 hours before 0900.
For comparison of seasonal changes in the local population, we undertook a separate analysis of the incidence of acute appendicitis over the same period. Data were taken from the surgical register of the operating theatre. on colder days was apparent for both summer and winter months but the trend was only significant in summer. Discussion This study confirms a morning peak in the onset of acute myocardial infarction and a seasonal variation with more infarcts in the winter months. The mechanism of this seasonal variation is unknown, but it seems to be dependent on climatic variables. In the subtropical climate of New Orleans, for example, the incidence of acute myocardial infarction peaks during the summer7 by contrast with the winter peak in our own more temperate climate. It has not been established, however, whether the variation between winter and summer is truly seasonal, or whether it depends on environmental temperature.
The temperature data showed an excess of infarcts on colder days, but this does not reliably distinguish between the effects of season and environmental temperature. By considering the summer and winter months separately, we were able to control for season and analyse the independent influence of temperature on the onset of acute myocardial infarction. The analysis confirmed a higher rate of infarction on colder days in both winter and summer, suggesting that under conditions of reduced environmental temperature the risk of acute myocardial infarction increases independently of time of year.
Mechanisms relating environmental temperature to the onset of acute myocardial infarction must remain speculative. Sympathetic tone may be important because it increases in the cold.," with several consequences. Heart rate and blood pressure tend to rise, increasing the myocardial oxygen demand. Haematological variables are also affected as reflected by increases in [ thromboglobulin and platelet factor 4 that in turn enhance platelet aggregation.'2 These adverse haematological effects of sympathetic stimulation may to some extent be countered by changes in blood viscosity and packed cell volume that tend to be higher in patients presenting with acute myocardial infarction in the summer, compared with winter."3
Although there is a clear independent effect of temperature on the incidence of acute myocardial infarction, our analysis of seasonal effects has assumed that the population at risk remains the same throughout the year. This assumption may not be accurate because of seasonal changes caused, in particular, by annual holidays that are usually taken in the summer months. By choosing to examine the seasonal variation of acute appendicitis, we were able to obtain accurate data based on the surgical register of the operating theatre, and did not have to depend on Hospital Activity Analysis data, which are notoriously unreliable.'4 The incidence of acute appendicitis showed no seasonal changes and, importantly, there was no palpable reduction in the summer months, even though the population at risk is younger and probably more mobile than our study population. Thus any effect of seasonal population changes is likely to have been small.
In conclusion, therefore, this study suggests a seasonal variation in the incidence of acute myocardial infarction that is at least partly dependent on the environmental temperature. Myocardial infarction occurs more commonly on colder days, regardless of the time of year, indicating that environmental temperature may be an important variable in the pathogenesis of acute myocardial infarc-
